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I In 1999, Rohm and Haas acquired two great com-
A HI g h Iy S u CceSSfUI panies — LeaRonal, a maker of electronic chemi-
HO“SUC Approach to a cals, and Morton International, a global producer
. of specialty chemicals and salt. These acquisi-
P | ant-W| d e E ne rgy tions helped grow the company into today’s Rohm
and Haas, with sales of $6.5 billion and more than
M an ag e m e nt SySte m 20,000 employees. It operates approximately 150
Frederick P. Fendt, P.E., Rohm and Haas Company research and manufacturing locations in 25 coun-
tries.

ABSTRACT Rohm and Haas is committed to sustainable de-

velopment and has pledged to strive to ensure that
In the course of more than twenty years ggerations and products meet the needs of the
an engineer involved directly in utility relategyresent global community without compromising
projects in a number of industries, | have segig ability of future generations to meet their needs.
a great variety of energy efficiency projectsconomic growth, environmental protection and
and programs covering the entire spectrugacial responsibility are integral considerations in
of efficacy. The Deer Park, Texas, plant ahe company’s business decisions.
the Rohm and Haas Company has a unique
energy management program that h&&oHm AND HaAs' Deer PArk FaciuTy
proven to be highly successful. This pro-
gram has resulted in a 17 percent reductigfie Rohm and Haas Deer Park, Texas, facility
in energy use on a per pound of product bgas operated for over 52 years and is located on
sis, saving 3.25 trillion btus and $15 milliohe Houston Ship Channel approximately 22 miles
each year! This article discusses this praast of downtown Houston. The site is over 900
gram, its history, successes, and the unigiges and employs more than 800 people. Itserves
characteristics that have contributed to thogg Rohm and Haas Company’s f|agsh|p plant and

successes. is the largest monomer manufacturer for key Rohm
and Haas products. The plant manufactures in
THE RoHm AND HAaAs CompPANY excess of 2 billion pounds of chemical products

annually including methyl methacrylate and vari-
For more than 90 years, Rohm and Haas has bega acrylates. Accordingly, this plant, alone, ac-
a leader in specialty chemical technology. Ogpunts for approximately 35 percent of all Rohm
chemistry is found today in paint and coating& Haas’ corporate energy consumption.
adhesives and sealants, household cleaning prod-
ucts, personal computers and electronic comgeelative Energy Use at the Twenty Largest
nents, construction materials and thousandsksfergy User Facilities for Rohm and Haas
everyday products. In every corner of the worl@ —
Rohm and Haas products are “Quietly Impro Rohim and Haas' Energy Usage
ing the Quality of Life.™”

Rohm and Haas Company is one of the worlg
largest manufacturers of specialty chemicalg
technologically sophisticated materials that fin
their way into applications in a variety of majo
markets. Most Rohm and Haas products are ng
seen by consumers; rather, they are used by o
industries to produce better-performing, hig-
quality end-products and finished goods. The hifhese chemical monomers form the building

tory of Rohm and Haas has been a series of inbecks for other Rohm & Haas products, so the
vative technical contributions to science and ienergy efficiency at the Deer Park plant translates
dustry, usually taking place behind the scenes.
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across the entire supply chain, from chemical feefhe cross-functional energy team was started with
stock to consumer end-products. dedicated resources consisting of PWP produc-
tion membership, various plant and corporate en-
The plant consists of eleven different productiagineering functions (utility, power, project, elec-
areas that operate as individual production facitrical), the plant energy manager, and others. The
ties or “Plants Within A Plant” (PWP). Many ofenergy team had strong support from the plant
these processes are highly exothermic, and thomnager. The energy team used several tactics to
much of Deer Park’s steam production results froassure a successful program, including:
“waste” heat sources. There are five steam use
levels at the Deer Park Plant - 600, 150, 75, 3, A well-defined mission and energy manage-
& 15 psi. Out of approximately 1,000,000 Ibs/hr  ment strategy that aimed to deliver the lowest
of the 600 psi steam load, the boiler house only total long-term production cost.
produces on average approximately 200,000 Ijs/ Establishment of energy program critical suc-
hr. All of the 150 psi and lower pressure steamis cess factors.
produced by waste heat boilers, backpressure r- a wjllingness to reach out beyond the plant’s
bines, and let down stations. Much of the energy o qers to understand the best practices in en-
efficiency gains since 1997 have been achieved ergy efficiency by attending energy seminars,
by capitalizing on the optimization of cross pro- conferences, networking with companies, en-
cess and overall plant utility integration — an over- ergy agencies, etc. The outside knowledge
all plant systems approach between PWPs. Effi- acquired was married with decades of “les-
ciency gains here also resulted from taking ad- ¢;ns-learned” at the Deer Park facility to de-

vantage of the plant’s large amount of by-product velop a comprehensive inventory of potential
energy production. The PWPs are each indepen- cqurces and opportunities.

dent with respect to production demands, and ygt,
have a high degree of utility interdependence.
Thus, a major challenge was to better integrate
this highly complex facility to a new level of en-
ergy optimization.

A dual timeline approach to select potential

projects for implementation. A short-term tac-

tical plan was used to identify and implement

stand-alone projects to quickly deliver on re-

duced energy and utility costs. A mix of

longer term, strategic projects were imple-

ENERGY EFFICEENCY - A SPOTTY HISTORY mented to ensure the development of systems
and infrastructure to deliver sustainable en-

In the first fifty years of its operation, the plant  ergy savings in the future.

saw a varying and inconsistent degree of empha-

sis on energy efficiency. Most previous energx ctions TAKEN

efficiency efforts were individual specialists fo-

cusing on specific issues. The team’s early emphasis was to identify and

. .champion implementation of all justifiable projects
The current program really began in 1997, wi at would increase overall site energy and utility

the formation of a plant—wuje energy team. Th iciency. Primary goals focused on early cost
energy team sponsored an independent plant—wtl Quctions (1998-2000) to help the plant meet

energy survey and pinch analysis. They tr_]e_n “Bhort-term business budget requirements. Key
ated a disciplined database of energy eff|C|enﬁ:é(

) " atures of the actions taken were:
improvement opportunities. They subsequently

implemented a plant-wide energy monitoring an€
optimization system based on the software pack-
age “Visual Mesa.”

Opportunities identified were at both the util-
ity and process area level.
¢ Communicating metrics to track progress to-
wards goals to management/operational staff.
¢ Reporting progress to energy stakeholders
to assure program deliverables are aligned
with business requirements and program gaps
(funding, resources, etc.) are resolved.

THe Cross-FuNCTIONAL ENERGY TEAM

Key to the Deer Park plant’'s success in energy
efficiency was the plant’s willingness to work as a
team within the many business units in the plant.
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Rolm and Haas Company
Two Value-Added Chains

Key Monomer
(Building Blocks)

Major Raw Material

Propylene ———p YIRS —>- Polyacrylic Acid S ng‘?;gmg Diapers

Water Treatments
Mining

Polymer Products End-Uses

Industrial Coatings
Latex Paints
Textiles

- n Papers
Acrylic Resins Leather
- PRM . Adhesives
- . NN =UTIS Il [—» Floor Polish
Plastics

Cement Modifiers
Engineering Resins

Plastics Additives Vinyl Bottles
Vinyl Siding
Vinyl Film and Sheet
Signs and Displays
f Glazing

—  » REWY ) Acrylic Sheet ) Automotive components
Acetone Methacrylate Molding Resins

Lighting Fixtures
These products represent two-thirds of the Rohm and Haas portfolio.

Building Panels
Motor Oils and
Transmission Fluid

¢ Staying on track-decreasing budgeted enent (1999, Oak Ridge National Lab), Pinch Tech-
ergy usages to reflect forecasted commiwlogy assessment (1999, internal staff), infrared
ments. thermography audit (1999), real time energy

¢ Developing a sufficient knowledge of plar@ptimizer analyses (2000), second steam system
utility systems to enable proper technical aggsessment (2000, Armstrong Services), and site
financial analysis of energy opportunities. assessment (2000, Energy Service Co.).

¢ Recommending a plant-wide energy manage-

ment system that provides real time ener%y'E STRATEGIC APPROACH

cost information and optimization recommen-

dations (i.e., operations staff will be mor&he Deer Park Plant “Long Term Energy Strat-

aware of the energy cost implications whegy Document” defines success as being : “when

making process operation changes). energy management is understood as an implicit
¢ Shift plant utility cost system so that each bugiart of operational excellence, i.e., itis:

ness unit pays for actual usage.

¢ Understood and actually managed as part of

To date the team has identified over 125 projects the business.
and more than 40 percent have been implemerkedAddressed aggressively at the design level.
over the last 3 years. Roughly 20 percent are fill Enabled adequately with instrumentation and
under evaluation, with the remaining percentage a management system.

not currently justifiable. Examples of the actioRs  |nstrumented and optimized on a continuous
taken to achieve energy savings, include: inter- pssis by operations.

nal energy audit (1995), compressed air leak gu- 5 key plank of the Monomers Business Mis-
dit (1998, Petro Chem), fired heater audit (1998, sion.

Zink), motor systems assessment (1993, Optimized for the whole site

Planergy), plant site energy assessment (1998, '

Reliant Energy Services), instrument air compres:
sor and dryer audit (1998), building lighting Su%sub team chartered to develop a strategy for the

si‘g—wide energy management system found that

vey (1998, Wholesale Electric), steam system |
and trap assessment (1999, Petro Chem), D‘:gif_nee_ds of the plant could be represented by four
ey deliverables:

OIT “Pumping Systems Assessment Tool” assess?
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¢ The real time presentation of strategic ealude both equipment performance monitoring and
ergy information including data acquisitioninstrumentation monitoring.
presentation, and metrics.

¢ Astrategic energy-based decision-making todl A strategic energy based decision making tool
with a Monte Carlo-(statistical probability) ~ With @ Monte Carlo type front end.

type front end.

& Asystem for site-wide continuous operationglhis deliverable would provide a tool that would
energy optimization. allow good business decisions to be made based

¢ Asystem or tools for local continuous operz?—n current and projected energy usages in the plant.
tional optimization The Deer Park plant is made up of semi-indepen-
' dent production units that share utilities but whose

After considerable investigation, the team co ne_rgy an.d u_ti!ity “Sag?s are 5”0’.‘9 functions of
cluded that no single tool could provide all fOL} eir own individual business conditions. A plant

deliverables completely. The team proposed%e;gty model tg at ac;tirately dsr:ct)r\:v sftr:e C“”.ef“
provide each of the deliverables as follows: conditions can be used to predict the future mini-

mum usages, the future average usages, and the
1. The real-time presentation of strategic enfuture r|na>t<r|]murr:1 gsage;s. Busme?s de?[|5|t())_ns (ford

ergy information including data acquisition, exarlnpte., N (i oice g yveenba s Zam ur Lnef‘;?
presentation, and metrics. an electric motor as a rlver)_ ased on each of the
minimum, average, and maximum cases, may be

This deliverable includes the field instrument§erent for each case. The actual usages in fu-

tion, IT infrastructure, and software for data a&gre years would probably be different than any

quisition, data analysis, and data presentation. ﬂfléhe aforementioned cases. Thus, in order to

data presentation includes displays for operato%ake the decision most likely to be the best deci-

unit managers and engineers, plant managers o 2 Morntte Carlo-type analysis allowing for thg
put of ranges of future energy uses and their

engineers, as well as metric calculation and track S
ingg probability distributions needs to be performed
' providing statistical predictions of likely plant

This system was already partially in place. It wELIETgy usages.

theoretically possible to completely accomplisPh
this deliverable with in-house designed IT infra-
structure and software in addition to appropria
field instrumentation. For example, projects
automate the control of the 150 psig and 75 péll

steam headers and to provide a tool for ste h as “@Risk’ «Crvstal Ball’. H
vent and let down tracking were already und dch as ISk or ~Lrystal Ball’. HOWwever,
t is would require a significant amount of time

way. There were also plans to provide a mea ’ ld delav the devel t of oth
forperformancemonitoringandperformancepr@r—1 would defay the development ot other en-

diction of key energy equipment. However, ﬁrgy-saving projects. Another option would be to

was the opinion of the team that the benefit gk the supplier of the plant-wide energy manage-

performance monitoring, performance predicticment system (for examp_le, Visual Mesa) to incor-
orate an Excel-based input tool that could then

of key energy equipment, and identifying all pog . L. .
sible metrics would only be realized with a plangise Crystal Ball” or “@Risk" to drive the Monte

wide system. A plant-wide system could pro _a:lol anﬁly&s. Bet<r:]ause \ﬁs?alMes% V\;‘;‘S u[[t;]
ably be developed in-house, but the team felt t ely chosen as tné means 1o provide the other

this would not be cost effective. The team al 8 iverables, the |atter option was chosen to pro-

felt that the true benefits of performance mon\flde this deliverable.

toring and metrics would only be realized if th

system was owned by one person who had thie
commitment of the area managers to implement
the recommendations. Whenever the term p
formance monitoring is used, itis intended to i

e resident utility process expert had developed

excellent spreadsheet model of the plant steam

stem that was very nearly complete. One solu-
would be to continue work to finish this model

d to incorporate a Monte Carlo-type front end

A system for site-wide continuous operational
energy optimization.

j_ﬁis system includes taking the data from the first
deliverable (real-time presentation of strategic in-
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formation) and incorporating it into a plant-wide  ating philosophy for controlling 150#/75# let-
optimizer program. The ultimate goal would be downs and vents.

to make as much of this optimization as possibde The Energy Management System must be used
closed-loop, but the initial phase would probably in order to obtain benefits.

be advisory only. If an optimization prograny  The instrumentation must be reliably main-
was selected, it would also facilitate the first two  tained. The readings must be believable.

deliverables. , ¢ Resources must be made available to imple-
After looking at many different software plat-  nent jgentified operational improvements.
forms and programs, the team chose the\ﬁsualM_gsa Performance must be monitored and indicated
program offer_e d by Nelson and Roseme. 'I_'he site- deviations from target acted upon in a timely
wide system includes all steam, all fuels includ- manner

ing waste fuels, and condensate. It provides regl- Adequate training must be provided

time optimization, providing new energy-savin
P P d qy % The Energy Management System must show

opportunities. The team is currently building X ;
Monte-Carlo-type front-end to facilitate “what- ~ Where operational improvements can be made
relatively quickly.

if” studies.

4. A system or tools for local continuous op-THE RESULTS

erational optimization.

The highlights of the energy efficiency achieve-

The VisualMesa based optimization program aihents since 1996 at the Rohm and Haas, Deer
lows for some local continuous operational optRark, Texas, facility are:
mization. There was also an alliance announced
separately to use AspenTech’s suite of process #p- A 17 percent energy reduction on a per pound
timization tools at this site. The team decided to of chemical production basis-see graph above.
handle local optimization on a case-by-case ba- Since 1997, absolute energy consumption has
sis. The team still strongly believes that there is decreased 10 percent even though production
much benefit to be had from local continuous op- went up by 7.7 percent.
erational optimization, especially if that optimie  The Deer Park plant’s energy savings achieve-

zation can be made to be closed loop. ments have already exceeded a 2005 Rohm
and Haas corporate goal to reduce energy con-

CRriTICAL Success FACTORS sumption by 15 percent (per pound basis) from
1995 levels.

The team then identified nine critical success fa¢- Current annual energy savings (from 1996 to
tors that they believed were imperative if the site  1999) are at least 3.25 trillion Btu per year,
-wide strategic energy management system was valued conservatively at $15 million dollars
to succeed: per year (both supply and demand charges).
This amount of energy savings is equivalent
¢ Anowner/champion must be designated im- to the energy consumption of 32,000 typical
mediately. This person should be responsible U.S. homeg101 million Btu per housing
for ensuring that the instrumentation, IT in-  unit; EIA data)
frastructure, and model are kept up to date
and are reliably maintained. This persofinnual emission reductions are as follows:
should also be responsible for, and have the
authority to, ensure that the units are he® NO, =800 tons per year.
accountable for their energy use. (assuming 0.5 Ibs. N@missions avoided per
¢ Businesses must be held accountable for en- million Btu saved)
ergy used per pound of product and other CO,= 51,350 tons per year, equivalent to
energy metrics. removing 25,000 cars from the roads.
¢ A cultural change is needed that will allow  (31.6 Ibs. CQ emissions avoided (carbon
the implementation of energy optimization. ~equivalent) per MMBtu natural gas saved, and
For example, a true paradigm shift on oper- a typical car emits 2 tons GiO, per year)
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For more information contact:

E.nerg_v & Production (vs. 1995)

Fred Fendt

N Rohm & Haas Company
ot of o Email: ffendt@rohmhaas.com
paos 8 = p—— Phone: (215) 785-7661
Yalue I:l- aETik
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THE PATH FORWARD

The ultimate goal of the Deer Park energy pro-
gram is to achieve the lowest total operating cost
year in and year out. This is verified in real-time

and on a long-term basis. Future energy pro-
gram enabler opportunities will include:

4 Increased use of energy usage and cost per-
formance metrics for day-to-day operations.

¢ Increased day-to-day use of the real time
plant-wide energy management system.

4 Ultilization of Energy Service Company part-
nerships for new opportunities.

¢ Continued facilitation of a plant culture where

energy awareness is well understood and prac-

ticed at both plant operating and engineering

design levels.

Increased use of advanced process control.

Increased automation of optimization.

Increased use of metrics and accountability.

Extension to water and other sustainability

resources.

¢ Extension to other plants/replication across
corporation.
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